Sunrise at the synapse: the FMRP mRNP shaping the synaptic interface.
Recent studies provide new insight into the mechanistic function of Fragile X Mental Retardation Protein (FMRP), paving the way to understanding the biological basis of Fragile X Syndrome. While it has been known for several years that there are spine defects associated with the absence of the mRNA binding protein FMRP, it has been unclear how its absence may lead to specific synaptic defects that underlie the learning and cognitive impairments in Fragile X. One hypothesis under study is that FMRP may play a key role in the regulation of dendritically localized mRNAs, at subsynaptic sites where regulation of local protein synthesis may influence synaptic structure and plasticity. This review highlights recent progress to identify the specific mRNA targets of FMRP and assess defects in mRNA regulation that occur in cells lacking FMRP. In addition, exciting new studies on Fmr1 knockout mice and mutant flies have begun to elucidate a key role for FMRP in synaptic growth, structure, and long-term plasticity.